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PROBLEM TO BE SOLVED: To provide a battery having a high capacity 
and an excellent charging and discharging cycle characteristic. 
SOLUTION: A group of electrode plates 2 is formed by spirally winding a 
negative electrode belt 6 using a carbon material enabling occlusion and 
discharge of lithium as an active material and a positive electrode belt 5 
using lithium containing oxide as an active material, through a separator 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by, computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery which was eqviipped with the group of electrode which 
wound spirally the band-like negative-electrode plate which makes the occlusion and the ingredient to emit of a 
hthium the charge of a principal member, and the band-Uke positive-electrode plate which makes a lithium content 
oxide the charge of a principal member through the separator, and the cell case where this group of electrode is 
held, and set the rate of the cross sectional area SI of said group of electrode, and the cross sectional area S2 of said 
cell case to 0.5<S1/S2<0.95. 

[Claim 2] The nonaqueous electrolyte rechargeable battery according to claim 1 whose relation between the outer 
diameter d of a group of electrode and the cross sectional area SI of a group of electrode is Sl<pix(d/2)2x0.98. 
[Claim 3] The nonaqueous electrolyte rechargeable battery according to claim 1 or 2 by which lithiimi content 
oxide permutes a spinel mold lithium manganese muhiple oxide or its multiple oxide by one or more sorts of 
elements. 

[Claim 4] The nonaqueous electrolyte rechargeable battery according to claim 1 or 2 whose occlusion and 
ingredient to emit of a lithium are a carbon material. 

[Claim 5] The nonaqueous electrolyte rechargeable battery according to claim 1 or 2 whose capacity is 15 or more 
Ahs. 
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* NOTICES * 

JPO and NCIPI are' not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] Drawing of longitudinal section of the nonaqueous electrolyte rechargeable battery in the example of 
this invention 

[Drawing 2] The cross-sectional view of the electrode of the nonaqueous electrolyte rechargeable battery in the 
example of this invention, and the winding object of a separator 

[Drawing 3] The sectional view of the positive-electrode plate of the nonaqueous electrolyte rechargeable battery in 

the example of this invention 

[Drawing 4] The sectional view of the negative-electrode plate of the nonaqueous electrolyte rechargeable battery 
in the example of this invention 
[Description of Notations] 

1 Cell Case 

2 Group of Electrode 

5 Positive-Electrode Plate 

6 Negative-Electrode Plate 

7 Separator 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode structure of the mass cylindrical nonaqueous 
electrolyte rechargeable battery especially used as a power source of an electric vehicle etc. about a nonaqueous 
electrolyte rechargeable battery. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of various portable devices progresses and the 
nonaqueous electrolyte rechargeable battery which can count upon small high capacity-ization is studied actively. 
[0003] The nonaqueous electrolj^e rechargeable battery cylindrical in the inside of the nonaqueous electrolyte 
rechargeable battery has composition which contained the group of electrode which wound spirally a band-like 
positive-electrode plate and a band-hke negative-electrode plate through the separator in the cylindrical cell case. In 
the case of the electrolytic solution of the organic solvent used with a nonaqueous electrolyte rechargeable battery 
compared with the electrolytic solution which uses this with a water- solution system rechargeable battery, it is 
because the electrical conductivity is low, so it is necessary to enlarge an electrode surface product in order to 
secure the charge-and-discharge property in high rate. 

[0004] When a long band-Uke plate is spirally wound in such a thin form and a group of electrode is formed, it has 
turned out that the property of a cell is affected according to the volume condition. That is, if it was in the group of 
electrode in the conventional nonaqueous electrolyte rechargeable battery, since the big tooth space was needed for 
the separator etc., it becomes impossible to have filled up only with sufficient amount the active material and the 
electrolytic solution which participate in a cell reaction in the cell case, and they were not able to obtain a satisfying 
high capacity cell. Then, in order to solve this, the technique of pouring in the active material and the electrolytic 
solution of sufficient amount required for a cell reaction is indicated by regulating the rate of the bore of a group of 
electrode, and an outer diameter (for example, refer to the utility model No. 2503541 specification). 
[0005] 

[Problem(s) to be Solved by the Invention] When it woimd having applied the tension strong against a plate in order 
to make the rate of the bore of a group of electrode, and an outer diameter into the regulation range if it was in the 
conventional nonaqueous electrolyte rechargeable battery, solution retention did not necessarily become good but 
there was a trouble of being inferior to a charge-and-discharge cycle property. In the nonaqueous electrolj^e 
rechargeable battery large-sized at especially the high capacity of 15 or more Ahs, since the width of face of. a plate, 
was large, when plate distance was too small, the solution retention aforementioned trouble became more serious, 
the ****** condition occurred between plates and the trouble that a charge-and-discharge cycle property was not 
desirable was remarkable. 

[0006] This invention offers the nonaqueous electrolyte rechargeable battery which solves the above-mentioned 
problem, was excellent in the charge-and-discharge cycle property, is high capacity and was excellent in 
dependabiUty. 
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[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, in this invention, it finds out that 
the tension degree of a group of electrode influences greatly the solution retention between the plates of a 
nonaqueous electrolj^e rechargeable battery, especially the nonaqueous electrolyte rechargeable battery of high 
capacity, and the charge-and-discharge cycle property of a cell. 

[0008] Namely, the band-Uke negative-electrode plate with which this invention makes the occlusion and the 
ingredient to emit of a lithium the charge of a principal member, In the nonaqueous electrolyte rechargeable battery 
equipped with the group of electrode which wound spirally the band-Kke positive-electrode plate which makes a 
lithium content oxide the charge of a principal member through the separator, and the cell case where this group of 
electrode is held It is carrying out to making it the rate of the cross sectional area SI of said group of electrode and 
the cross sectional area S2 of said cell case set to 0.5<S1/S2<0.95. 

[0009] Thus, by regulating the rate of the cross sectional area of a group of electrode and the cross sectional area of 
a cell case which consist of a negative-electrode plate, a positive-electrode plate, and a separator to such a 
predetermined value, the tension degree of a group of electrode can become good, can improve the condition of 
****** between plates, and can aim at improvement in a charge-and-discharge cycle property to solution retention 
improvement and a pan. 

[0010] Furthermore, this invention is carried out to making it the relation between the outer diameter d of a group 
of electrode and the cross sectional area SI of a group of electrode in Sl<pix(d/2)2x0.98 become. 
[001 1] Thus, in addition to the aforementioned ratio of S1/S2, improvement of fturther solution retention can be 
aimed at by regulating the value of the outer diameter d of a group of electrode, and the cross sectional area SI of a 
group of electrode to a suitable value. 

[0012] Moreover, a spinel mold Kthiimi manganese multiple oxide or the thing which permuted the multiple oxide 
by one or more sorts of elements is used as lithium content oxide which is the charge of a principal member of a 
positive-electrode plate. 

[0013] And the nonaqueous electrolyte rechargeable battery of the high capacity which was excellent in the cost 
side, and supply of a lithium became good and was excellent in the charge-and-discharge cycle property can be 
obtained by using such a multiple oxide as an active material. Moreover, a carbon material is used for the lithixmi 
which is the charge of a principal member of a negative-electrode plate as occlusion and an ingredient to emit. 
[0014] And since occlusion of the lithiimi supplied from a positive-electrode plate by using a carbon material can 
be carried out effectively and it can emit to a positive-electrode plate, the nonaqueous electrolyte rechargeable 
battery excellent in the charge-and-discharge cycle property can be obtained. 

[0015] Furthermore, it can use as a power source of the device for which capacity needs high capacity, such as an . 
electric vehicle, by carrying out about the nonaqueous electrolyte rechargeable battery of 15 or more Ahs, 

[0.016] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of this invention is explained. In 
addition, these are one example and it is not necessary to limit them to these. 

[0017] The nonaqueous electrolyte rechargeable battery in this invention holds the group of electrode which wound 
ispirally a band-like negative-electrode plate and a band-Uke positive-electrode plate through the separator in a 
cylindrical cell case, and is created, and the rate of the cross sectional area SI of a group of electrode and the cross 
sectional area S2 of a cell case is set to 0.5<S1/S2<0.95. Since the amoimt of active materials with which this is 
filled up in a cell as S1/S2 are less than 0.5 decreases, it is because caimot make the cell of high capacity, the 
distance between the plates of the positive-electrode plate 5 and the negative-electrode plate 6 becomes small on the 
other hand when S1/S2 exceed 0.95, solution retention is bad and the condition of ****** becomes less suitable. 
Therefore, in order to improve solution retention, to improve the condition of ****** and to aim at improvement in 
a charge-and-discharge cycle property, it is desirable for the rate of the cross sectional area SI of a group of 
electrode and the cross sectional area S2 of a cell case to be 0.5<S1/S2<0.95. 

[0018] in addition, the cross sectional area SI of a group of electrode — the cross sectional area of apositive- 
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electrode plate, i.e., the thickness of a positive-electrode substrate, and a positive electrode - the product of the sum 
total of the thickness of a mixture, and an overall length and the cross sectional area of a negative-electrode plate, 
i.e., the thickness of the negative-electrode substrate 10, and a negative electrode — it is the sum total of the product 
of the sum total of the thickness of a mixture 1 1, and an overall length and the cross sectional area of a separator 7, 
i.e., thickness and a product. 

[0019] Moreover, in addition to said ratio of S1/S2, the nonaqueous electrolj^e rechargeable battery in this 
invention is carried out to making it the relation between the outer diameter d of a group of electrode and the cross 
sectional area S I of a group of electrode in Sl<pix(d/2)2x0.98 become. Even if S1/S2 have taken the suitable value, 
when this has the too small outer diameter d of a group of electrode, the space in the interior of a group of electrode 
is almost lost, solution retention gets worse, and it is because the condition of ****** becomes less suitable as a 
result. 

[0020] The positive-electrode plate and negative-electrode plate which are used for this invention plaster with the 
binder layer containing an electric conduction agent, a binder, etc. the positive active material which can insert and 
emit a Uthium electrochemically and reversibly, and a negative-electrode ingredient on the surface of a charge 
collector, and are created. 

[0021] A lithium content oxide can be used for the positive active material used for this invention. For example, 
LixCo02, LixNi02, LixMn02, LixCoyNil-y02, LixCOyMl-yOz, LixNil-yMy02 (M=Ti, V, Mn, Fe), LixMn 
204, LixMn2-yMy04 (M=Na) Mg, Sc, Y, Fe, Co, nickel, Cu, Zn, aluminum, Pb, and Sb - (- here - x= - 0-1.2, 
y= 0 to 0.9, f= 0.9 to 0.98, and z= 2.0 - 2.3) are raised. Here, the x above-mentioned values are values before 
charge-and-discharge initiation, and are fluctuated by charge and discharge. However, it is also possible to use 
other positive active material, such as the conjugated-system polymer and Chevrel phase compound using a 
transition-metals chalcogen ghost, a banazin san ghost and its lithium compound, a niobic acid ghost and its lithiiam 
compound, and the organic conductivity matter, and activated carbon. Moreover, it is also possible to use together 
the positive active material with which plurality differed. 

[0022] The most desirable positive active material used for this invention permutes the spinel mold lithium 
manganese multiple oxide of said LixMn 204 and LixMn2-yMy04 grade, or its multiple oxide by one or more 
sorts of elements. 

[0023] the positive electrode in this invention — a mixture — in the constituted cell, if an inner electric conduction 
agent is an electronic conduction nature ingredient which does not cause a chemical change, it is good anything. For 
example, organic conductivity ingredients, such as conductive metallic oxide, such as conductive whiskers, such as 
metal powder, such as conductive fiber, such as carbon black, such as graphite, such as natural graphites (scale-like 
graphite etc.) and an artificial graphite, acetylene black, KETCHIEN black, channel black, fumace black, lamp 
black, and thermal black, a carbon fiber, and a metal fiber, fluoride carbon, copper, nickel, aluminum, and silver, a 
zinc oxide, and potassium titanate, and titanium oxide, or a polyphenylene derivative, etc. can be included as 
independent or such mixture. In these electric conduction agents, an artificial graphite, acetylene black, and 
especially nickel powder are desirable. 

[0024] As a binder in this invention, for example Polyethylene, polypropylene, Polytetrafluoroethylene (PTFE), 
polyvinylidene fluoride (PVDF), A tetrafluoroethylene-hexafluoro ethylene copoljoner, a tetrafluoroethylene- 
hexafluoropropylene copolymer (FEP), A tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer (PFA), A 
vinylidene fluoride-hexafluoropropylene copolymer, a vinylidene fluoride-chlorotrifluoroethylene copolymer. An 
ethylene-tetrafluoroethylene copolymer (ETFE resin), polychlorotrifluoroethylene resin (PCTFE), A vinylidene 
fluoride-pentafluoropropylene copolymer, a propylene-tetrafluoroethylene copolymer. An ethylene- 
chlorotrifluoroethylene copoljoner (ECTFE), a vinylidene fluoride-hexafluoropropylene-tetrafluoroethylene 
copolymer, and a vinylidene fluoride-perfluoromethylvinylether-tetrafluoroethylene copolymer can be used. 
Especially, this most desirable is polyvinylidene fluoride (PVDF) and polytetrafluoroetiiylene (PTFE). 
[0025] If it is the electronic conductor which does not cause a chemical change in the constituted cell as a charge 
collector of a positive electrode, it is good anything. For example, stainless steel, nickel, aluminum, titanium. 
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carbon, etc. can be used as an ingredient. Especially, aluminum or an alxmiinium alloy is desirable. In addition, 
what oxidized the front face of these ingredients may be used. As a configuration, the Plastic solid of a film besides 
the foil, a sheet, the thing netted and punched, a lath object, a porous body, foam, a fiber group, and a nonwoven 
fabric object etc. is used. 

[0026] As a negative-electrode . ingredient used by this invention, occlusion and the compound which can be emitted 
can be used for lithium ions, such as a lithium, a lithium alloy, a carbon material, an inorganic oxide, a sulfide, a 
nitride, silicide, and an organic high molecular compoimd. These may be independent, or it may combine and they 
may use. 

[0027] Moreover, in this invention, it is a carbon material as most desirable negative-electrode ingredient! There are 
that in which the carbon which calcinated the graphitizing carbon obtained from a natural graphite, an artificial 
graphite, petroleum, a coal pitch, or corks as a carbon material in the 650-1 000-degree C temperature requirement, 
petroleum, a coal pitch, or corks carried out non-deliquesce processing, nongraphitizing carbon which calcinated 
resin etc. in the 600-1300-degree C temperature requirement, these may be independent, or it may combine and 
they may use. Graphite ingredients, such as a natural graphite and an artificial graphite, are desirable especially. 
Moreover, from the crystal structure, spacing (d (002)) of a carbon hexagon-head flat surface has [ the magnitude 
(Lc) of the microcrystal of the direction of a c-axis ] a graphite lOOA or more desirable at 3.35-3. 40A. In addition, 
different-species compounds, such as O, B, P, N, S, SiC, and B4C, may also be included in a carbon material 
besides carbon. 

[0028] the negative electrode used by this invention ~ a mixture — an inner electric conduction agent ~ a positive 
electrode — a mixture — like an inner electric conduction agent, if it is the electronic conduction nature ingredient 
which does not cause a chemical change in the constituted cell, it is good anything. Moreover, since it has 
conductivity in itself when using a carbon material as a charge of a principal member, it is not necessary to contain 
an electric condiiction agent. 

[0029] As a binder for negative electrodes, although you may be any of thermoplastics and thermosetting resin For 
example, polyethylene, polypropylene, polytetrafluoroethylene (PTFE), PolyvinyUdene fluoride (PVDF), styrene 
butadiene rubber, a tetrafluoroethylene-hexafluoropropylene copolymer (FEP), A tetrafluoroethylene-perfluoro 
ARUKI vinyl ether copolymer (PFA), A vinylidene fluoride-hexafluoropropylene copolymer, a vinylidene fluoride- 
chlorotrifluoroethylene copolymer. An ethylene-tetrafluoroethylene copolymer (ETFE resin), 
polychlorotrifluoroethylene resin (PCTFE), A vinylidene fluoride-pentafluoropropylene copolymer, a propylene- 
tetrafluoroethylene copolymer. An ethylene-chlorotrifluoroethylene copolymer (ECTFE), a vinylidene fluoride- 
hexafluoropropylene-tetrafluoroethylene copolymer, and a vinylidene fluoride-perfluoromethylvinylether- 
tetrafluoroethylene copolymer can be used. They are styrene butadiene rubber and polyvinylidene fluoride more 
preferably. Styrene butadiene rubber is the most desirable especially. 

[0030] If it is the electronic conductor which does not cause a chemical change in the constituted cell as a charge 
collector of a negative electrode, it is good anything. For example, a thing, an aluminum-Cd alloy, etc. which were 
made to process carbon, nickel, titanium, or silver are used for the front face of copper or stainless steel else [, such 
as stainless steel, nickel copper, titanium, aluminum, and carbon, ] as an ingredient. Especially, copper or a copper 
alloy is desirable. What oxidized the front face of these ingredients may be used. As a configuration, a film besides 
the foil, a sheet, the thing netted and pxmched, a lath object, a porous body, foam, the Plastic solid of a fiber group, 
etc. are used. 

[0031] fiirther — an electrode ~ a filler besides an electric conduction agent or a binder, a dispersant, an ion electric 
conduction agent, a pressure enhancement agent, and other various additives may be used for a mixture. 
[0032] The nonaqueous electrolyte in this invention consists of a solvent and lithium salt which dissolves in the 
solvent. As a non-aqueous solvent, for example Ethylene carbonate (EC), propylene carbonate (PC), Annular 
carbonate, such as butylene carbonate (BC) and vinylene carbonate (VC) Dimethyl carbonate (DMC), diethyl 
carbonate (DEC), Chain-like carbonate, such as ethyl methyl carbonate (EMC) and dipropyl carbonate (DPC) 
Aliphatic series carboxylate, such as methyl formate, methyl acetate, methyl propionate, and ethyl propionate 
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gamma-lactone, such as gamma-butyrolactone, 1, 2-dimethoxyethane (DME), Chain-like ether, such as 1, 2- 
diethoxy ethane (DEE), and ethoxy methoxyethane (EME), Cyclic ether, such as a tetrahydrofuran and 2-methyl 
tetrahydrofuran Dimethyl sulfo SHIKIDO, 1, 3-dioxolane, a formamide, an acetamide, Dimethylformamide, 
dioxolane, an acetonitrile, propyl nitril, Nitromethane, ethyl mono-glyme, trialkyl phosphate, trimethoxy methane, 
A dioxolane derivative, a sulfolane, a methyl sulfolane, l,3-dimethyl-2-imidazohdinone, 3-methyl-2-oxazohdinone, 
a propylene carbonate derivative, Aprotic organic solvents, such as a tetrahydrofuran derivative, ethyl ether, 1, 3- 
propane ape ton, an anisole, dimethyl sulfoxide, and N-methyl pyrrolidone, can be mentioned, and these kinds' or 
two sorts or more are mixed and used. Mixed stock with the mixed stock of annular carbonate and chain-like 
carbonate or annular carbonate and chain-like carbonate, and aliphatic series carboxylate is desirable especially. 
[0033] As lithium salt which dissolves in these solvents For example, LiC104, LiBF4, LiPF6, LiAlC14, LiSbF6, 
LiSCN, LiCl, LiCF3 and SOS, LiCF3C02, Li (CF3S02)2, LiAsF6 and LiN (CF3S02)2, LiBlOCllO, a low-grade 
aliphaticrcarboxyhc-acid lithium. Although it can be used combining two or more sorts, it is more desu-able 
independent to the electrolytic solution which can mention LiCl, LiBr, Lil, a chloro borane lithium, 4 phenyl 
Uthium borate, etc., and uses these, or to include especially LiPF6. 

[0034] Especially the desirable nonaqueous electrolyte in this invention is the electrolytic solution which contains 
LiPF6 as a supporting electrolyte, including ethylene carbonate and ethyl methyl carbonate at least, although 
especially the amount that adds these electrolytes in a cell is not limited - positive active material, the amount of a 
negative-electrode ingredient, and the size of a cell --**** for initial complements - things are made. Although 
especially the amount of dissolutions to the non-aqueous solvent of a supporting electrolyte is not limited, its 0.2 - 2 
mol/1 is desirable. It is more desirable to consider as 0.5 - 1.5 mol/1 especially. 

[0035] As a separator, it has big ion transmittance, and has a predetermined mechanical strength, and an insulating 
fine porosity thin fihn is used. Moreover, it is desirable to have the function to blockade a hole above 80 degrees C 
and to raise resistance. Independent, or the sheets and nonwoven fabrics which were built with a combined olefin 
system polymer or a glass fiber, such as polypropylene and polyethylene, are used fi-om organic solvent-proof 
nature and hydrophobicity. As for the aperture of a separator, it is desirable that it is the range which the active 
material from which it was desorbed from the electrode sheet, a binder, and an electric conduction agent do not 
penetrate, for example, what is 0.01-1 micrometer is desirable. Generally as for the thickness of a separator, 10-300 
micrometers is used. Moreover, although a void content is determined according to the permeability, the material, 
and fihn pressure of an electron or ion, it is desirable that it is generally 30 - 80%. 

[0036] As a cell case, the quality of the material is an alloy containing aluminum, steel, or aluminvim etc., and a 
thing cylindrical in a configuration can be used. 

[0037] Moreover, although the nonaqueous electrolyte rechargeable battery of this invention can also be used for a 
Personal Digital Assistant, pocket electronic equipment, etc., the most desirable appUcation has the home small 
stationary-energy-storage equipment with which the mass cell is called for, a motor bicycle, an electric vehicle, a 
hybrid electric vehicle, etc. 
[0038] 

[Example] Hereafter, the example of this invention is explained with reference to drawing 1 thru/or drawing 4 . 
[0039] First, with reference to drawing 1 and drawing 2 , the configuration of the cylindrical nonaqueous electrolyte 
rechargeable battery by the example of this invention is explained. In addition, drawing of longitudinal section of 
the cylindrical nonaqueous electrolyte rechargeable battery according [ drawing 1 ] to the example of this invention 
and drawing 2 show the important section cross-sectional view of the group of electrode in this nonaqueous 
electrolyte rechargeable battery. 

[0040] As shown in drawing 1 and drawing 2 , after containing the group of electrode 2 which constitutes a cell 
component and pouring the electrolytic solution into this group of electrode 2, the cylindrical nonaqueous 
electrolyte rechargeable battery is formed in the cell case 1 by obturating the open end of said cell case 1 in total in 
the periphery section of the obturation plate 4 through the insulating packing 3. 

[0041] The group of electrode 2 contained in the cell case 1 carries out a laminating to this order, and the band-like 
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positive-electrode plate 5, the band-like separator 7, the band-Uke negative-electrode plate 6, and the band-Uke 
separator 7 are wound spirally, and it forms them. In addition, negative-electrode lead 6a made from the nickel for 
collecting this negative-electrode plate 6 is drawn from some negative-electrode plates 6 located in the outermost 
periphery of this group of electrode 2, it is welded to the pars basilaris ossis occipitaHs of said cell case 1, and the 
electric flow is achieved. Moreover, positive-electrode lead 5a made from the aluminum for collecting the positive- 
electrode plate 5 similarly is drawn also from said a part of group of electrode 2, it is welded to a part of inside of 
the obturation plate 4, and the electric flow is achieved. 

[0042] Although it constitutes from this example so that the cell case 1 may become equipotential with the 
negative-electrode plate 6, you may make it the configuration which makes equipotential the positive-electrode 
plate 5 and the obturation plate 4 for the cell case 1 with the negative-electrode plate 6 on the contrary, respectively, 
and takes a terminal. 

[0043] Next, with reference to drawdng 3 and drawdng 4 , the aforementioned positive-electrode plate 5 and the 
aforementioned negative-electrode plate 6 are explained. In addition, drawing 3 shows the sectional view of a 
positive-electrode plate, and drawing 4 shows the sectional view of a negative-electoode plate. 
[0044] both sides of the positive-electrode substrate 8 with which said positive-electrode plate 5 consists of band- 
like aluminium foil — a positive electrode — a mixture 9 is applied, and it presses and forms, after drying. 
[0045] both sides of the negative-electrode substrate 10 with which said negative-electrode plate 6 consists of band- 
like copper foil similarly — a negative electrode ~ a mixture 1 1 is applied, and it presses, after drying. 
[0046] and the cross sectional area of the positive-electrode plate 5, i.e., the thickness of the positive-electrode 
substrate 8, and a positive electrode — with the product of the sum total of the thickness of a mixture 9, and an 
overall length the cross sectional area of the negative-electrode plate 6, i.e., the thickness of the negative-electrode 
substrate 10, and a negative electrode - with the product of the sxun total of the thickness of a mixture 1 1, and an 
overall length When the sum t9tal of the cross sectional area of a separator 7, i.e., thickness and a product, is set to 
SI and the cross sectional area of the cell case 1 is set to S2, a group of electrode 2 is wound so that the rate of SI 
and S2 may be set to 0.5<S1/S2<0.95, and is contained in the cell case 1. 

[0047] (Example 1) About the nonaqueous electrolyte rechargeable battery of a configuration of having explained 
above, the trial cell was produced on condition that the following, and the cell engine performance was examined. 
[0048] first, LiMn 204 which is an active material — as an electric conduction agent — carbon black ~ using — as a 
binder - aquosity DISUPASHON of polytetrafluoroethylene - using - these - a weight ratio - 100:3:10 - 
comparatively ~ coming out — mixing ~ a positive electrode - it considered as the mixture 9. and this positive 
electrode ~ a mixture 9 so that the thickness of a binder layer may be set to 0.045mm, 0.07nmi, 0.085mm, and 
0.10mm on one side, respectively Both sides of thickness 0.03, mm, and the positive-electrode substrate 8 that 
consists of band-like aluminium foil with a width of face of 205mm are plastered, and were dried, and thickness 
produced the positive-electrode plate 5 whose die length is four kinds which are 380pmm by 0.12mm, 0.17mm, 
0.20mm, and 0.23mm, respectively (refer to Table 1). 

[0049] next, a carbon material — the charge of a principal member — canying out — this and an acrylic binder — a 
weight ratio — 100:5 — comparatively ~ coming out ~ mixing — a negative electrode — it considered as the mixture 
11, and this negative electrode — using a mixture 1 1, so that it may be set to 0.03mm in thickness, 0.04mm, 
0.065rmn, 0.08mm, 0.09mm, and 0.095mm Both sides of 0.02mm in thickness and the negative-electrode substrate 
10 which consists of width-of-face 210nim band-like copper foil are plastered, and were dried, and thickness 
produced the negative-electrode plate 6 whose die length is six kinds which are 3900mm by 0.08mm, 0.10mm, 
0.15mm, 0.18mm, 0.20rmn, and 0.21mm (refer to Table 1). 

[0050] Thus, it used combining four kinds of positive-electrode plates 5 and six kinds of negative-electrode plates 6 
which were produced, and the laminating was carried out through the separator 7 which consists of a fine porosity 
film with 38 micrometers [ in thickness ], and a die length of 4100mm made fi-om polypropylene, as shown in 
drawing 2 , it woimd spirally and the group of electrode 2 was produced. In addition, by combining the positive- 
electrode plate 5 and the negative-electrode plate 6 with which thickness differs, the group of electrode 2 
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considered as six kinds, and produced six kinds of cell A-F as shows this in Table 1, respectively i 
[0051] That is, six kinds of groups of electrode 2 produced in this way were contained in the cell case 1, positive- 
electrode lead 5a attached in the positive-electrode plate 5 was welded to the obturation plate 4, and n'egative- 
electrode lead 6a attached in the negative-electrode plate 6 was welded to the base of the cell case 1 (refer to 
drawing ). In addition, the nickel-plating steel can with the diameter of 50mni, a die length [ of 250rnm ], and a, 
thickness of O.Smm was used for the cell case 1. Next, what dissolved the 6 phosphorus-fluoride acid jlithium in the 
solvent which mixed ethylene carbonate and diethyl carbonate by the mole ratio 1 :1 by the concentration of one 
mol/L as a solute was poured in as the electrolytic solution into this cell case 1, the cylindrical rechargeable Uthium- 
ion battery with an outer diameter [ of 50mm ] and a die length of 250mm was produced, and it considered as cell 
A-F. ■ 
[0052] 

[Table 1] 
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S 1/S2 


0.482 


0.523 


0.724 


0.845 


0.945 


0.965 



[0053] Next, the charge-and-discharge cycle trial by constant-current discharge was performed about these cell A- 
F. In addition, the test condition was made into 200mA of charge and discharge currents, last termination electrical- 
potential-difference 4.2V, discharge-final-voltage 3.0V, and the environmental temperature of 20 degrees C. And 
the discharge capacity (Ah) of 1 cycle eye by charge-and-discharge cycle trial and 50 cycle eye and a discharge 
capacity maintenance factor (ratio 1 cycle eye) are as being shown in Table 2. 
[0054] 



mm 


fifcfl^S (Ah) 


(%) 






A 


22.5 


13.5 


0.60 


B 


22.8 


20.5 


0.90 


c 


23.9 


22.1 


0.92 


D 


24.8 


23.9 


0.96 


E 


25.2 


24.8 


0.98 


F 


25.1 


14.5 


0.58 



[0055] Since the distance between plates becomes [ the ratio of the cross sectional area SI of a group of electrode 2 
and the cross sectional area S2 of a cell case which are the sum total of the cross section of the negative-electrode 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 3/2004 



Page 8 of 10 



plate 6, the positive-electrode plate 5 and a separator 7 ] large by less than 0.5 cell A and migration of a hthium ion 
is no longer smoothly performed so that this test result may show, a discharge capacity maintenance factor, i.e., a 
cycle property, is bad. The tooth space where the electrolytic solution is held on the other hand by the cell F by 
which the ratio of S1/S2 exceeds 0.95 although there are many fills of an active material is scarce, and a cycle 
property is very bad. After a trial, when the cell was disassembled and investigated, there was a part which has not 
carried out ******. 

[0056] On the other hand, by the cells B, C, D, and E by which the ratio of S 1/S2 goes into the range of 0.5-0.95, 
all, there is little change of the discharge capacity of 1 cycle eye and 50 cycle eye, and the charge-and-discharge 
cycle property is also good. 

[0057] (Example 2) It examined by the same approach as an example 1 using the positive-electrode plate and 
negative-electrode plate of the same thickness as cell B-E by producing cells B1-B3, C1-C3, D1-D3, and E1-E3 
except having changed the outer diameter of a group of electrode. The result is shown in Table 3. 
[0058] 
[Table 3] 
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[0059] The tooth space where the electrolytic solution inside a group of electrode is held by the cells Bl, CI, Dl, 
and El whose cross sectional areas SI of a group of electrode 2 and outer diameters d of a group of electrode which 
are the sum total of the cross section of the negative-electrode plate 6, the positive-electrode plate 5, and a separator 
7 are Sl>pix(d/2)2x0.98 is scarce, and a cycle property is very bad so that this test result may show. After a trial, 
when the cell was disassembled and investigated, there was a part which has not carried out ****** like A of an 
example 1. 

[0060] On the other hand, by the cell included in the range of Sl<pix(d/2)2x0.98, all, a discharge capacity 

maintenance factor is high and the charge-and-discharge cycle property is also good. 

[0061] 

[Effect of the Invention] The cross sectional area of the group of electrode which the nonaqueous electrolyte 
rechargeable battery of this invention is carried out with a gestalt which was explained above, and is formed with a 
negative-electrode plate, a positive-electrode plate, and a separator, By regulating a rate with the cross sectional 
area of the cell case where this group of electrode is held, to a predetermined value, the tension degree of a group of 
electrode is made good, the distance between plates can be maintained effectively, the condition of ****** between 
plates can be made good, and solution retention improvement and improvement in a charge-and-discharge cycle 
property can be aimed at. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daiEiages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 1] 
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[Drawing 3] 
5a 9 5 



Prawing 4] 
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[Translation done.] 
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